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1. An isolated or purified antibody or fragment thereof,

comprising:

a) a light chain comprising a complementarity determin-
ing region (CDR) L1 sequence of
QSLLNSX, X, QKNX; (SEQ ID NO:1) where X,=R or
D, X,=Nor T, X;=H or F; aCDR L2 sequence of X, AS
(SEQ ID NO:35) where X,=W or F; and a CDR L3
sequence of QQYYX, X, X X, T (SEQ ID NO:2) where
X,=TorS, X,_Y or I, X;=P or no amino acid, X,_R or
L;

and

b) a heavy chain comprising a complementarity determin-
ing region (CDR) H1 sequence of GYX, X, TX,DYY
(SEQ ID NO:3) where X,=S or T, X,=I or F, X;=S or
no amino acid;

a CDR H2 sequence selected from the group consisting of
IGYDGX,K (SEQ ID NO:4) where X,=S or T, and
TYPGNGHT (SEQ ID NO:5); and

a CDR H3 sequence selected from the group consisting of
TRDRANWDDYFDY (SEQ ID NO:6) and
AYDLFNY (SEQ ID NO:7).

2. The isolated or purified antibody or fragment thereof of
claim 1, wherein CDR L1 is selected from the group
consisting of QSLLNSRNQKNH (SEQ ID NO:8) and
QSLLNSDTQKNF (SEQ ID NO:9).

3. The isolated or purified antibody or fragment thereof of
claim 1 or 2, wherein CDR L2 is selected from the group
consisting of WAS (SEQ ID NO:36) and FAS (SEQ ID
NO:37).

4. The isolated or purified antibody or fragment thereof of
any one of claims 1 to 3, wherein CDR L3 is selected from
the group consisting of QQYYTYRT (SEQ ID NO:10)
wherein X is P or no amino acid; and QQYYSIPLT (SEQ ID
NO:11).

5. The isolated or purified antibody or fragment thereof of
any one of claims 1 to 4, wherein CDR H1 is selected from
the group consisting of GYSITSDYY (SEQ ID NO:12) and
GYTFIDYY (SEQ ID NO:13).

6. The isolated or purified antibody or fragment thereof of
any one of claims 1 to 5, wherein the antibody or fragment
thereof is selected from the group consisting of:

a) a light chain comprising CDR L1 of sequence QSLLN-
SRNQKNH (SEQ ID NO:8), CDR L2 of sequence
WAS (SEQ ID NO:36), and CDR L3 of sequence
QQYYTYRT (SEQ ID NO:14); and a heavy chain
comprising CDR H1 of sequence GYSITSDYY (SEQ
ID NO:12), CDR H2 of sequence IGYDGSK (SEQ ID
NO:15), and CDR H3 of sequence TRDRANWD-
DYFDY (SEQ ID NO:6);

b) a light chain comprising CDR L1 of sequence QSL.LN-
SRNQKNH (SEQ ID NO:8), CDR L2 of sequence
WAS (SEQ ID NO:36), and CDR L3 of sequence
QQYYTYRT (SEQ ID NO:14); and a heavy chain
comprising CDR H1 of sequence GYSITSDYY (SEQ
ID NO:12), CDR H2 of sequence IGYDGTK (SEQ ID
NO:16), and CDR H3 of sequence TRDRANWD-
DYFDY (SEQ ID NO:6); and

c) a light chain comprising CDR L1 of sequence
QSLLNSDTQKNF (SEQ ID NO:9), CDR L2 of
sequence FAS (SEQ ID NO:37), CDRL3 of sequence
QQYYSIPLT (SEQ ID NO:11); and a heavy chain
comprising CDR H1 of sequence GYTFTDYY (SEQ
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ID NO:13), CDR H2 of sequence [YPGNGHT (SEQ
ID NO:5), and CDR H3 of sequence AYDLFNY (SEQ
1D NO:7).

7. The isolated or purified antibody or fragment thereof of
any one of claims 1 to 6, wherein the variable light (VL)
domain comprises the sequence:

DIVMX, QSPSSLAX,SVGX,KVTMSCKSSQSLLNSX,

XsQKNX,LAWYQQKPGQS

PKX LX . YX,ASTX, . ESGVPDRFX,,GX,,GSGTD
FI LTIX,,SVX,,LAEDLAX,sYX,,C
QQYYX,, XX, X, TFGX,,GTKLEIK (SEQ ID
NO:17) where X,=S or T, X,=V or M, X;=E or O,
X, =RorD,X;=NorT X,=HorF, X,=Lorl, Xg=I or
V,Xg=WorF, X,;-RorK, X,,=Sorl, X,,=DorS,
X3S or T, X, K or Q, X;5_-Vor D, X,,=Y or F,
X,-=TorS,X,s_Yorl, X, ;=P ornoamino acid, X,,_R
or L, X,,_G or A.

8. The isolated or purified antibody or fragment thereof of
claim 7, wherein the variable light (VL) domain comprises
a sequence selected from the group consisting of:

DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLNSRN-

QKNHLAWYQQKPGQSPKL LIYWASTRESGVP-
DRFX,GDGSGTDFTLTISSVKAEDLAVYYC-
QQYYTYRTFGG GTKLEIK (SEQ ID NO:18) where
X,=S or T; and

DIVMTQSPSSLAMSVGQKVTMSCKSSQSLLNS-

DTQKNFLAWYQQKPGQSPKIL VYFASTKES-
GVPDRFIGSGSGTDFTLTITSVQAEDLADYFC-
QQYYSIPLTFGAGT KLELK (SEQ ID NO:19).

9. The isolated or purified antibody or fragment thereof of
any one of claims 1 to 8, wherein the variable heavy (VH)
domain comprises a sequence selected from the group
consisting of:

DVQLQESGPGLVKPSQSLSLTCSVTGYSITSDYY-

WNWIRQFPGNKLEWMAYIG
YDGX,KNYNPSLKNRISITRDTSKNQFFLKLNSV
TTDDTATYYCTRDRANWDDY FDYWGQGTTLT-
VSS (SEQ ID NO:20) X,=S or T; and

QIQLQQSGPELVKPGAPVKISCKASGYTFTDYYIH-

WVNQRPGQGLEWIGYIYPG NGHTVYNQKFK-
VRATLTADNPSSTAYLQLNSLTSEDSGVYFCAY-
DLFNYWGQ GTLVTVSA (SEQ ID NO:21).

10. The isolated or purified antibody or fragment thereof
any one of claims 1 to 9, wherein the isolated or purified
antibody or fragment thereof comprises a sequence selected
from the group consisting of

a) a variable light (V) domain of sequence:

(SEQ ID NO: 22)
DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLNSRNQKNHLAWYQQKPGQSP

KLLIYWASTRESGVPDRFSGDGSGTDFTLTISSVKAEDLAVYYCQQYYTY
RTFGGGTKLEIK;

and variable heavy (V) domain of sequence:

(SEQ ID NO: 24)
DVQLQESGPGLVKPSQSLSLTCSVTGYSITSDYYWNWIRQFPGNKLEWMA

YIGYDGSKNYNPSLKNRISITRDTSKNQFFLKLNSVTTDDTATYYCTRDR

ANWDDYFDYWGQGTTLTVSS;



